ABSTRACT. Parasitological studies of fish from Lake Kortowskie were carried out from 2001 to 2004. In the current study, 381 fish representing ten species: perch, Perca fluviatilis L., bleak, Alburnus
INTRODUCTION
Metazoan parasites have a harmful effect on both fish health and fisheries. Fish production is affected and fish diseases become serious problem. However, specific species of parasitofauna in fishes from Lake Kortowskie can be used as bioindicators that provide information about the condition of the environment. Lake Kortowskie is located within the city limits of Olsztyn, and is a bream lake (Waluga and Chmielewski 1996) . Its surface area is 90.4 ha, the maximum depth is 17.2 m, and the average depth is 6.4 m (Jañczak et al. 1999) . This is a eutrophic lake, and, since (L.) 5 100.0 9 -12 9.6 -27.4
RESULTS
A total of 51 parasite species were recorded from the fish necropsies. The parasites represented seven higher taxa: Monogenea (27 species), Digenea (6), Cestoda (7), Nematoda (4), Acanthocephala (3), Crustacea (3) , and Mollusca (1). The lowest numbers of parasite species were recorded in gudgeon, Gobio gobio (L.), tench, Tinca tinca (L.) and rudd ( Table 2 ). The parasite fauna of roach from this lake was definitely the most abundant (18 species The parasite fauna of bleak, Alburnus alburnus (L.) from Lake Kortowskie was represented by 14 species. Monogenea were represented by 7 species. The specialist species D. parvus (11.9%) occurred commonly on gills, but the remaining species occurred rarely and sporadically. Metacercariae of Diplostomum sp. (9.5%) were found in eye lenses. Tapeworms P. scolecina (45.2%) were the most numerous in the examined material (713 specimens were found in bleak livers). One specimen of Proteocephalus sp. was found in the intestine of one fish. Caligus lacustris, Argulus foliaceus, and Glochidium occurred on fins, and E. sieboldi was noted on gills.
In the case of perch, 13 parasite species were recorded. Metacercariae of Diplostomum sp. were found in the eye lens of one fish only, while T. clavata (33.9%) occurred most abundantly (518 specimens were found). Tapeworms Proteocephalus percae (248 specimens) and plerocercoids of Triaenophorus nodulosus (12 specimens) were found in the intestine and liver. Camallanus lacustris occurred rarely in the intestine, and one Desmidocercella numidica larvae was found in the vitreous humour of the eye of one fish. A. anguillae was numerous and 159 specimens were found in intestines. Copepods E. sieboldi, Caligus lacustris, and Argulus foliaceus were found on gills and fins, while molluscs glochidia (63 specimens) were found on fins.
In silver bream, Abramis bjoercna (L.) 13 species of parasites were found.
Monogenea were represented by 6 species. Monogenean worms occurred rarely and sporadically on the gills of fish. The metacercariae of Diplostomum sp. were the most prevalent (52.6%) and abundant (mean intensity 19.92) In eye lenses, 797 specimens were found. The remaining parasites, metacercariae digenean flukes, tapeworms, and copepods, settled in different organs of the fish and occurred rarely and sporadically.
All of the ruffe, Gymnocephalus cernuus (L.) (55 specimens) examined were infected with parasites. A total of ten species of parasite were noted. Dactylogyrus amphibotrium occurred commonly on gills (34.5%). The most prevalent were metacercariae of Diplostomum sp. (76.5%) and Tylodelphys clavata (70.9%).
Metacercariae of Ichthyocotylurus platycephalus (12.7%) were found in the heart, while Proteocephalus percae (69.1%), one specimen of nematode (1.8%), Acanthocephalus anguillae (43.6%), and A. lucii (5.5%) were noted in the alimentary tract. The copepod Ergasilus sieboldi (45.4%) occurred commonly and molluscs glochidia (1.8%) sporadically. In total, this fish hosted 1205 specimens of countable parasites, of which 515 were Tylodelphys clavata.
All of the pike, Esox lucius L. (6) examined were infected with parasites. The gills were infected by Tetraonchus monenteron and Ergasilus sieboldi. The intestine hosted
Triaenophorus nodulosus and Raphidascaris acus, and the fins hosted molluscs glochidia. These were the most prevalent parasite in the present study. The prevalence of infection was 83.3% for Tetraonchus monenteron, Ergasilus sieboldi, glochidia larvae and 50% for Raphidascaris acus. The remaining parasites, Diplostomum sp., Tylodelphys clavata, Argulus foliaceus, and Caligus lacustris, occurred less than abundantly. Adult 2 specimens of Azygia lucii were found in branchial chamber. In total, the fish hosted 691 specimens of parasites, of which there were 124 specimens of Tetraonchus monenteron, 219 specimens of Ergasilus sieboldi, and 138 specimens of
Triaenophorus nodulosus.
Twelve specimens of bream were infected with eleven species of parasites. Five monogenetic worms occurred rarely and sporadically on bream gills. Digenetic flukes were represented by the metacercariae of Diplostomum sp., Tylodelphys clavata, and Posthodiplostomum cuticola. Caryophyllaeus laticeps was prevalent in the intestine (58.3%), and Paradilepis scolecina occurred rarely in the liver. In total, 333 parasites were collected (Table 2) . 
DISCUSSION
Of the 51 parasite species found in Lake Kortowskie, the Monogenea, which are highly specific for particular host species, occurred on the gills and fins of the examined fish and formed a very large group (27 species). Among the factors impacting the presence of these parasites, water temperature is of major importance. According to Dzika and Dubas (1988) , species of Dactylogyrus react to changes in temperature; rapid increases of water temperature increases their reproductive activity and their expansion on the host, while a sudden drop in temperature inhibits reproduction. This corresponds with the results of the present study as samples were collected only during the spring months (April, May, June). On the other hand, increasing water temperature increases the resistance of fish to these parasites, which could be a mechanism reducing the numbers of parasites on individual host specimens during the summer and fall (Dzika 1987) .
Of the ten fish species from Lake Kortowskie examined in the present study, previous studies focused on bream, perch, and rudd. During 1984 and 1994, the parasites of bream were studied by Kukliñski (1984) and Dzika (2002) in 1984 and 1994 and only 11 currently. During the years of study, the number of internal parasite species decreased from 9 to 5.
The second species of fish from Lake Kortowskie that was studied earlier was perch (Król and Ochendowski 1988 ; Table 3 ). During the current study, no Monogenea were found in perch, although in 1988 Gyrodactylus sp. was present. Eye digenea flukes were present in both 1988 and during the present study, but the extensity of infestation changed drastically with an eightyfold decrease in the presence of Diplostomum sp. and a threefold decrease in the prevalence of Tylodelphys clavata. During the current study, no Bunodera luciopercae were found. Among tapeworms, the plerocercoid of
Triaenophorus nodulosus was present with similar extensity in both 1988 and during the current study, while Proteocephalus percae appeared during the present study only (44.6%). In both years, Desmidocercella numidica was present with similar prevalence while that of Camallanus lacustris decreased fourfold. In 1988, one species of Acanthocephala, Acanthocephalus lucii (16.3%), was present. In the current study Acanthocephalus lucii was also present but its prevalence decreased fivefold. On the other hand, Acanthocephalus anguille and Acanthocephalus sp. appeared. Of the three species of Crustacea, the prevalence of Argulus foliaceus decreased fourfold, while
Caligus lacustris and Ergasilus sieboldi appeared. A tenfold increase in the infestation of perch with Glochidium larvae was observed. During the present study no leeches was observed, while in 1988 Piscicola geometra was present. 
Explanation see in table 2
The last species from Lake Kortowskie studied earlier was rudd (W³asow et al., 1991; This is most likely related to the Lake Kortowskie experiment and the resulting environmental changes as well as advantageous nesting and feeding conditions for piscivorous birds, which are the final hosts for many parasite species with complex developmental cycles.
CONCLUSIONS
1. The fish parasite fauna of Lake Kortowskie is diversified with respect to its specific composition and quantities. In 2001-2004, 51 species of parasite belonging to dif-
